Results. For convenience of reference new and old results are given in
. Previous results are recognized by references in square brackets. 
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If k > 9 and either odd or twice an odd prime of the form 4n + 3, then A(k) > 5t.
In Table II we give maximal case vectors for k < 8. In order to avoid repetition, the reader is referred to the previous papers [3] and [4] for a description of general methods of machine proof.
The Case k = 7. By inspection of the values of A (k) for k = 3 and 5 it
seemed plausible that A(7) might be less than 107. Therefore an exploratory run, using a program similar to that used for k = 5 and 6, was made with dimension d = 22 and limit L = 107. All 4935 pairs (n, n + 1) whose prime factors are restricted to the first 22 primes were computed and condensed (as in [3] Having eliminated these exceptions we could now assert that A(7) < 107 and that there were no exceptional primes greater than 491. As a matter of fact, the only primes having no pair of consecutive 7th power residues are 29, 71, 113, 491. This fact can also be derived from the consideration of cyclotomic numbers [7] . Before proceeding to sharpen the above limit L = 107, it seemed advisable to get some idea of the true limit by trying to discover a maximal vector. It seemed likely from previous results given in Table II Table II above. 3. Description of the Main Program. The so-called "main program" is the highly ramified proof that A (k) is less than some preassigned limit L. The details of the main program, as previously coded, are given in [3] and [4] . For k = 7 the runs become too lengthy, especially as L approaches the true value of A(k) causing the ramification to increase. For the possible benefit of anyone who might want to repeat or extend the present proof for k _ 7, we give a brief account of a new main program, faster than the old one by an order of magnitude.
As explained in [3] , the proof tree is described at each point by a case vector The main program was runi on an IBM 7090 with seven index registers, of which six were used in the calculation of a. MIore than 32000 words were used to represent the trial vectors of dimensions < 22. Whenever the proof tree demanded the extension of the case vector beyond dimension 22, this vector was reported, the proof tree was severely pruned back to the next case vector of dimension 6 and the run was resumed.
4. Case Test. In previous papers dealing with k < 7, a maximal vector was obtained as an extension of a case vector the machine was unable to handle in which R(q) = 1 for all q's exceeding those used in the trial vectors. The machine was instructed to find the least pair (n, n + 1) with R(n) = R(n + 1) = 0, which we shall call a "zero pair." This pair was then examined and a suitable change was made in the character of one of the factors of n(n + 1 ). A rerun was made to search for a larger zero pair. After several such runs the desired limit was reached.
In order to speed up this process a more automatic program was written, which not only finds the first zero pair for a given vector, but also changes the case vector itself, using the following simple strategy: the largest prime factor q of the zero pair (n, n + 1) is examined. If q is not on either a "fixed" or a "special" list, then R(q) has been 1. The machine accordingly sets R(q) = 2 and puts q on the special list. If q is on the special list, then R(q) has been 2, and the machine puts R(q) = 0 and places q on the fixed list. If q is on the fixed list, then R(q) cannot be changed, and the machine selects the next largest prime factor of n(n + 1) for q. When all prime factors of n(n + 1) become fixed, the machine reports this impasse and stops.
This simple strategy was arrived at by studying the maximal vectors for k < 7 given in Table II . In some instances it was found to be a little too simple, and human intervention was required to make a change not prescribed by the strategy.
The program was tested, beginning with the simple initial vector R(2) = 1, R(3) = 0, R(q) = 1 for all primes q > 3, for all k < 7. The strategy worked for all k < 6, producing the maximal vectors given in Table II . However, in the case k = 6 a small amount of prompting from the authors was needed.
The maximal case vector for k = 7 given in Table II was obtained in this way with only two deviations from the machine strategy.
Case Test Program. This program is designed to evaluate R(n) for a given case vector over a given interval (no , n1). If a zero pair is discovered it is reported
, and the automatic revision section of the program is entered. If on the other hand no zero pair is encountered in the interval, the machine stops with the remark "the limit has been reached." In particular, this happens whenever a maxinmal case vector and a limit L = A((k) are used.
In scanning the given interval the program actually evaluates R(n) only for every other n, inasmuch as it is necessary to examine n + 1 or n -1 if and only if R(n) = 0. This pace is normal for the routine. After a revision, however, it is necessary to re-evaluate R(q) for all multiples of q less than the current zero pair. If no multiple in this range is one of a zero pair, then the program has successfully reached the level of the current zero pair and can proceed once more at its normal pace. For n 2. 106 the scanning rate is about a thousand numbers per second. The first stage in the evaluation of R(n) with respect to a given case vector consists in the complete factorization of n = TI>j qj . This being done, it is next necessary to compute E>=1 a 1R(qj) (mod k). Since R(q) is assigned only the values 0, 1 and 2, for j > 1, it is possible to design a rapid look-up procedure, carried out for each factor qa of n, consisting of three transfer commands executed consecutively.
The first of these sends control to the memory location q itself for q < 31872 The values of n given in Table IV 
